A quantitative inventory was conducted in two distinctive tropical deciduous forests at Suruli falls forest of southern Western Ghats. Two one-hectare plots were established and all trees >10cm DBH measured. Species richness, density, family importance value (FIV) and importance value index (IVI) were calculated and the results varied among the two sites. A total of 777 stems and 52 species were documented in both the sites and moist deciduous forest (MDF) had maximum number species richness and density than dry deciduous forest (DDF). The basal area was higher in MDF (502 stems/ha and 16.52 m 2 /ha) than in DDF (275 stems/ha and 7.23 m 2 /ha). However, Shannon and evenness indices showed a negative trend (DDF-2.62, 0.41 and MDF-2.37, 0.27). Diameter classwise distribution of trees showed reverse 'J shaped' curve in both the forest types. Pterocarpus marsupium was the mono-dominant species holding one-third of the IVI (113), 27% of the stem density and 30% of the total basal area. DDF site is suspected to recurrence of annual fire. Anogeissus latifolia and Strychnos potatorum were the fire-tolerant species only found in lower diameter class. The maximum species shared contiguous distribution in the deciduous forests. The observed variations in the tree community between the two deciduous forest sites are possibly due to variations in altitude, rainfall, temperature, past disturbance, fire and edaphic characteristics.
INTRODUCTION
Tropical forests are the richest and complex biomes on the earth's surface and it is providing 50% of the world life form (Wilson, 1988 ) that includes 96% of tree species richness (Poorter et al., 2015) . However, these forest ecosystems are losing their ability due to increasing biotic infestation such as anthropogenic perturbations and cattle grazing . Tropical forest of Asia, mainly those of Western and Eastern Ghats of southern India are declining at an alarming rate because of pertaining anthropogenic pressure which is either being replaced by inferior species or change in land use pattern (Parthasarathy, 1999) . The disappearance of these tropical forest ecosystem comes at a time when information about their structure and dynamics remains inadequate (Hubbell and Foster, 1992) . Anthropogenic intervene in this forests is still past and pre-history (Parthasarthy, 1999) . Documentation and impacts on genetic tree diversity are quite difficult as quantitative information is lacking (Ledig, 1992) . So the inventory of tree species is a vital aspect for the conservation of forest as they are the essential structural characteristics of the forest (Aye et al., 2014) . India is one amongst the tropical countries and concerning 54% and 37% of Indian tropical forests that are classified as dry and moist deciduous forests respectively (Kaul and Sharma, 1971 ; Krishnamurthy et al., 2010) . The Western Ghats are chain hills on the West Coast of India covering around 1500 kilometer of the geographical area which passes through the states of Goa, Maharashtra, Karnataka, Tamil Nadu and Kerala with (Nair and Daniel, 1986; Karuppusamy and Ravichandran, 2016). The environmental condition and elevation gradient has resulted in an exceedingly different form of vegetation types, viz., evergreen, semi-evergreen, moist deciduous and dry deciduous forest types. Deciduousness is the associate adaptive strategy of those forests because of the prolonged dry season, slope and aspects (Singh and Kushwaha, 2016) and species composition vary with seasonality, rainfall, altitude and level of disturbance (Reddy et al. 2008 ). Tropical deciduous forests are the foremost vul-nerable ecosystems in India, because of economic exploitation (Reddy et al., 2008) and recurrence of seasonal fire (Verma and Jayakumar, 2015) . Notably, the dry deciduous forests are more susceptible to fire, that accounts more than 40% of all the forest types in India (Wikramanayake et Naveenkumar et al., 2017) . In recent years, Western Ghats deciduous forest fire recurrence interval has inflated over 100 years, and therefore now the average recurrence interval is 3.3 years (Kodandapani et al., 2004) . The impact of human disturbance and recurrence of forest fire is continuing for many years, then the primary deciduous forests will be degraded into savanna-woodlands and open scrublands (Saha, 2003) with a regressive alteration of tree communities to grass dominance (Freson et al., 1974; Misra, 1983; Murphy and Lugo, 1986; Puyravud et al., 1994; Roth, 1999) . It envisages a simplification of a climax to the degraded community with a loss of species diversity, canopy cover and a decline in vegetation (Saha, 2003 , 2018) . Therefore, it is further stressed that there is an urgent need for quantitative inventory in the deciduous forest ecosystem. The primary aim of the study was to evaluate quantitative changes in diversity in different tropical forest types at the various elevations in Megamalai Wildlife Sanctuary, southern Western Ghats. The present study is a part of the largescale inventory i.e, quantitative inventory of trees in Suruli falls deciduous forest ecosystems, Southern Western Ghats.
MATERIALS AND METHODS
The present investigation was carried out at Suruli falls forest of Megamalai Wildlife Sanctuary, southern Western Ghats. The study sites are in the Cumbum forest range of Theni district Tamil Nadu and the dry deciduous forest (DDF) site located at 9˚39 '23. Two tropical deciduous forests namely dry deciduous forest (DDF) and moist deciduous forest (MDF) were selected (Fig. 1 , Contour line map prepared and marked the study sites by using freely downloadable QGIS software, https:// qgis.org/en/site/forusers/ download.html). They varied in their terrain characteristics MDF is located at a higher elevation (670 m msl) than DDF (420 m msl). Both the sites are located in the Megamali Wildlife Sanctuary. Both the study site are far away from human settlements. DDF is subjected to recurrence of seasonal fire. Two one-hectare square plots of 100 m × 100 m were laid, one in each forest type. This was further sub-gridded into 10 m × 10 m workable units. All living tree (>10 cm DBH) individuals were enumerated and their girth was measured at breast height (1.37 m). Density, basal area, frequency, importance value index (IVI) and family importance value (FIV) were calculated. The distribution pattern of tree species was calculated by abundance to frequency method (A/F; Curtis and Cotton, 1956 ). Diversity indices were computed using Past 3.1 software (version 3.1; Øyvind Hammer, Natural History Museum, University of Oslo).
RESULTS
In tropical deciduous forest sites of Suruli falls region, overall 52 tree species were enumerated that were belonged to 35 genera and 21 families ( Table 1 ). The distribution of species richness was more in MDF-moist deciduous forest (39 species) than DDF-dry deciduous forest (34 species). A similar pattern was observed in the case of stem density and basal area is concerned. Shannon's index, Alpha diversity and evenness index showed greater values in DDF, whereas dominance index showed greater values in MDF ( Table 1) . The most speciose families in both the studied sites were Fabaceae (10) followed by Rubiaceae (5), Rhamnaceae (4), Ebenaceae (3), Moraceae (3) and Sapindaceae (3). The predominant family Fabaceae alone contributed 32% in terms of cumulative tree density of both the study sites followed by Combretaceae 17% and Loganiaceae 12%. In DDF, Verbenaceae (57 in abundance) was the dominant family in terms of density even though Fabaceae (7 species) and Rubiaceae (4 species) were dominated at the species level. However, Fabaceae was the dominant family in terms of richness as well as density in MDF. Both the forest sites shared 16 common families of which two families (Annonaceae and Hernandiaceae) were only confined to DDF and three families (Apocynaceae, Ebenaceae and Meliaceae) were vested only with MDF ( Table 2) . As per botanical genera, the maximum members (28) were found in DDF and 27 members were enumerated from the MDF. Contrarily, the highest tree species richness (39) was observed in the MDF and the lowest species richness (34) was found in the DDF (Tables 2 and 3) . A total of 777 tree (≥ 10 cm DBH) individuals were enumerated in both the sites, of which MDF harboured 502 individuals, while DDF had 275 individuals. Similarly, the basal area of both study sites was 23.75 m² and it increased with an increase in abundance. The basal area of MDF (16.52 m 2 /ha) was two times higher than DDF (7.23 m 2 /ha) ( Table 1) . Pterocarpus marsupium was the only mono-dominant species in MDF which accounted for 27% of the total stem density and 30% of the total basal area in both the sites. The site DDF was dominated by Tectona grandis (IVI) and followed by Givotia moluccana, Anogeissus latifolia and Strychnos potatorum whereas, P. marsupium (IVI) was the dominant species in MDF followed by A. latifolia, S. potatorum and G. moluccana (Table 3) . Interestingly in both sites, eleven species had only one individual. Overall twentyone species were common to both the sites and 13 species were confined to DDF and 18 species were restricted to MDF alone. Diameter class distribution of trees (≥10 cm DBH) showed abundance of trees decreases with increasing size class in both the study sites (Fig. 2) . Maximum numbers of individuals were restricted to lower diameter class (10-30 cm). Distribution of dominant species were also showed similar pattern except for G. moluccana (Fig. 3 and 4) . Forty- 
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Strychnos potatorum seven species were contagiously distributed and three were randomly distributed and two species were regularly distributed.
DISCUSSION
The tropical forest ecosystems are rich in biotic community worldwide. The species richness and abundance differ considerably among the tropics, particularly dry and moist tropical forests (Gentry, 1988; Naidu et al., 2018) . High species richness is one of the characteristic features of the wet tropical ecosystem (Parsons and Cameron, 1947 ., 2016) . The variation in species composition, families and stand structure may be attributed to the location of the study sites, the surface area of the forest, microclimate, availability of water, intensity of grazing, the intensity of human activates etc., (Gandhi and Sundarapandian, 2014) . However, total species Srinivas and Sundarapandian, 2018) . This may be due to site-specific characters like rainfall, temperature, edaphic conditions etc. The tropical forest holds a high value of Shannon index (H') and in India, it ranged from 0.83 -4.0 (Singh et al., 1984) . In the present study, Shannon index value ranged 2.38-2.65 lies within the above range and also closer to other Indian forests Sahu et al., 2012) . Site MDF has higher dominance index value than DDF is may be subjected to single specific dominance exist in this MDF, Diversity index value higher in DDF than MDF is due to the high value of evenness index in DDF. Considering the importance value index (IVI) P. marsupium was the dominant species (113) followed by A. latifolia (83), T. grandis (69), G. moluccana (62) and S. potatorum (61) in both sites. The dominant species in terms of density was T. grandis followed by A. latifolia and S. potatorum in DDF, but were only found in the lower diameter class and did not reach a larger size. P. marsupium was the dominant species holding 204 individuals in MDF, but it only shared 4 individuals in DDF. Verma and Jayakumar (2015) reported that the deciduous forest of Mudumalai was dominated by P. marsupium 150 years ago (Cleghorn, 1861) and slowly replaced by A. latifolia due to their fire tolerant mechanism. The DDF site is subjected to recurrence of seasonal forest fire due to their prevalent dry environment. A. latifolia and S. potatorum are more abundant in the fire affected area, which may be due to thick corky bark and re -sprouting mechanisms. Mono-dominant forest occurs in Asian and American Tropics side by side with the mixed forest as well (Gentry, 1982) . P. marsupium was the mono dominant species holding one-third of the IVI. Hart et al. (1989) suggested that single-dominance in the tropical forest due to major disturbance over a relatively longer period of time. However in India, several researchers are also observed the monodominance in tree community Gandhi and Sundarapandian, 2014) . The natural forest ecosystem is always contiguous distribution and it is reported by several others, (Odum, 1971; Armesto et al., 1986 ; Kour and Sharma, 2014; Sharma and Raina, 2018; Srinivas and Sundarapandian, 2018) . This study also showed maximum species incontiguous distribution. This may be due to significant variance in the environment (Odum, 1971).
Conclusion
The tropical deciduous forest types of Suruli falls region considerably differs among themselves due to variations in elevation, slope, aspects, moisture, rainfall, temperature and edaphic characteristics. The tropical moist deciduous forest is the transitional vegetation type between semi-evergreen and dry deciduous forests (Reddy et al., 2008) . However, these deciduous ecosystems are under vulnerable due to human disturbance (either damage to species or planting with monoculture) and seasonal fire. Therefore, the prolonged disturbance and frequent recurrence of annual fire lead to the degrading of primary forest to savanna woodland and open scrublands (Saha, 2003) . Once the savanna woodland or scrublands will be created, then difficult recover the climax forest, it may be due to mono-species, grass community will suppress the other plant structures either by competition or fire. So protection of this deciduous forest ecosystem is necessary for the future maintenance of diversity as well as to increase carbon sink potential. V., Paul, J., Sreedharan, K., Augustine, T., Jayasoor-
